Oxygen free radicals and hypercholesterolemic atherosclerosis: effect of vitamin E.
We investigated the effects of a high-cholesterol diet in the presence and absence of vitamin E on the lipid peroxidation product malondialdehyde of blood and aortic tissue, the oxygen-free-radical-producing activity of polymorphonuclear leukocytes (PMNs) (PMN chemiluminescence), and the blood lipid profile in rabbits. The animals were divided into four groups each of which comprised 10 rabbits. Rabbits in group I received a regular rabbit chow diet; those in group II received vitamin E; those in group III received high cholesterol + vitamin E; and those in group IV received a high-cholesterol diet. Blood concentrations of triglycerides, total cholesterol, low-density lipoprotein cholesterol (LDL-C), high-density lipoprotein cholesterol (HDL-C), very low-density lipoprotein cholesterol (VLDL-C), malondialdehyde, and PMN chemiluminescence were measured. The aorta of each rabbit was removed at the end of the protocol for assessment of atherosclerotic changes (gross and microscopic) and malondialdehyde. Serum triglycerides, total cholesterol, HDL-C, LDL-C, and VLDL-C increased while HDL/LDL ratio decreased in groups III and IV but remained unchanged in group I. There was an increase in the HDL-C component and HDL/LDL ratio and a decrease in the LDL-C component and triglycerides in group II. Blood and aortic tissue malondialdehyde increased in group IV but decreased in groups II and III. PMN chemiluminescence increased in groups III and IV. Atherosclerotic changes were marked in group IV as compared with those in group III. However, histologic changes in the aortas were similar in groups III and IV. The increased levels of blood and aortic tissue malondialdehyde and PMN chemiluminescence, which were associated with development of atherosclerosis, suggest a role of oxygen free radicals in the pathogenesis of hypercholesterolemia-induced atherosclerosis. The protection afforded by vitamin E, which was associated with a decrease in blood and aortic tissue malondialdehyde concentration in spite of hypercholesterolemia, supports the hypothesis that oxygen free radicals are involved in the development of hypercholesterolemic atherosclerosis.